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1

DEVICE FOR INTERCONNECTING SPECIMEN
COLLECTING TUBES

This is a continuation of application Ser. No. 376,443,
filed Mayv 10, 1982, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a device for retaining
at least two specimen collecting tubes in a preselected
spaced relationship and, more particularly, to a clamp
for interconnecting tubes containing separated phases of
a body fluid, such as blood.

It is universally required that samples of blood drawn
for cross-matching in connection with blood transtu-
sions be centrifuged and that the serum be separated
therefrom immediately after clotting. This procedure
curtails auto absorption. The phases of blood obtained
in this way must be maintained in a separated condition
and identified with the patient for future reference.

Systems have been devised for correlating the vari-
ous samples and units of blood taken from a particular
patient and identifying them with the patient. One such
system includes a pair of specimen container tubes hav-
ing color coded stoppers and suitable patient identifying
indicia which is also found on a wrist band worn by the
patient. However, the specimen containing tubes of
such systems are likely to become separated or lost,
causing valuable time to be lost in locating them before
a blood transfusion can be administered. Althcough it 1s
possible to maintain the tubes for a given patient 1n close
proximity in a tube rack, it is both inconvenient and
time consuming to cross check the indicia on the tubes
each time they are removed from the rack. The posstbil-
ity also exists that a worker in an emergency will pull a
clot tube from one patient and a serum tube from an-
other.

Attempts have also been made to physically connect
the clot and serum tubes of each patient to avoid confu-
sion and assure proper match. In some cases, the clot
and serum tubes are held together by tape and rubber
bands. However, tubes connected in this way are diffi-
cult to maintain upright because they do not fit within
conventional tube racks.

Another proposal for correlating specimen tubes is
disclosed in pending U.S. patent application Ser. No.
199,251, filed Oct. 21, 1980, now abandoned, by Mark
O. Walker. The Walker application relates to a spacer
positioned between a pair of collecting tubes to hold the
tubes together. The spacer is adhesively bonded at one
side to a clot tube and is either formed integrally with or
adhesively bonded to a serum tube at its other side.
However, the Walker structure can be somewhat ex-
pensive to produce and assemble due to the use of adhe-
sives. It is also possible that the adhesive will fail, caus-
ing the tubes to become separated. When the spacer 1s
formed integrally with the serum tube, the proposal
requires a nonstandard tube which increases cost.

Therefore, in many applications it is desirable to pro-
vide a device and system for holding related specimens
of body fluids together indefinitely and permitting the
specimens to be easily stored in that condition.

SUMMARY OF THE INVENTION

The present invention includes a device for retaining
at least two specimen collecting tubes in a preselected
spaced apart relationship, comprising an elongated
structure having first and second arm portions joined by
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a flexible hinge portion, each of the arm portions defin-
ing a first surface engageable with a first specimen col-
lecting tube and a second surface engageable with a
second specimen collecting tube, the surfaces of the two
arm portions being positioned symmetrically relative to
the hinge portion, and means for joining the arm por-
tions to each other at locations remote from the hinge
portion to confine the tube between the arm portions. In
a preferred embodiment, the arm portions are formed
integrally with the hinge portion and the elongate struc-
ture is formed of a suitable injection molded polymeric
material. The joining means may then comprise at least
one enlarged projection on one of the arm portions
which is receivable within a restricted opening of the
other arm portion, the projection having an undercut
portion engageable with the restricted opening when
the projection is received therein.

The device of the present invention is suitable for
frictionally holding a pair of specimen collecting tubes
in a spaced relationship. The tubes can be handled to-
gether and readily identified as belonging to the same
patient. The tubes themselves are conventional evacu-
ated blood sampling tubes or other suitable tubes of
appropriate diameter. In addition, the connected tubes
can be stored in an upright condition within adjacent
openings of a conventional tube rack.

The simplicity of the clamp device of the present
invention permits it to be manufactured mexpensively
and to produce highly consistent results. The flexible
“living hinge” formed between the iirst and second arm
portions permits the clamp to be mass produced by
injection molding in an open condition from an organic
polymeric material. The hinge portion 1s much thinner
than the arm portions, causing it to experience substan-
tial deformation between the open condition of forma-
tion and the closed condition of use.

The clamp device of the present invention is thus
suitable for use as a “one shot” device for assembly
about a pair of conventional collector tubes just prior to
use. After use, the tubes and the clamp can be discarded
as a unit. The device can be produced inexpensively and
is assembled by simply snapping it in place around the
tubes. Expenses for material and labor are thus mini-
mized while providing an extremely workable solution
to the problem of correlating blood specimens.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention
may be more fully understood from the following de-
tailed description, taken together with the accompany-
ing drawings, wherein similar reference characters refer
to similar elements throughout and in which:

FIG. 1 is a perspective view of the tube clamp device
of the present invention assembled about a pair of speci-
men collecting tubes;

FIG. 2 is a horizontal sectional view taken along the
line 2—2 of FIG. 1;

FIG. 3 is a front elevational view of the tube clamp
device of FIG. 1 in the open condition;

FIG. 4 is a horizontal sectional view taken along the
line 4—4 of FIG. 3;

FIG. 5 is an enlarged vertical sectional view taken
along the line 5—35 of FIG. 3; and

FIG. 6 is an elevational view of the apparatus of FIG.
1 in position within a conventional tube rack.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, there is illustrated in
FIGS. 1 and 2 an apparatus constructed according to
the present invention, generally designated 10. The
apparatus 10 comprises a clamp device 12 positioned
around a first tube 14 and a second tube 16 to friction-
ally retain the tubes in a preselected spaced apart cond!-

tion. The tubes 14 and 16 are preferably conventional
specimen collecting tubes for reception of different
phases of blood or other body fluid from a particular

patient. Upon drawing one or more specimens, the
clamp 12 is positioned about the tubes to prevent them

from being lost or confused with tubes containing speci-.

mens from other patients. When the specimens are no
longer needed, the entire apparatus can be discarded as
a unit.

Referring to FIGS. 2, 3 and 4, the clamp 12 comprises
a first arm 18 and a second arm 20 connected by a living
hinge 22. The first and second arms are in large part
mirror images of each other. The first arm 18 includes a
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first arcuate portion 24 and a second arcuate portion 26,

and the second arm 20 comprises a first arcuate portion
24’ and a second arcuate portion 26'. The first and sec-
ond arcuate portions of the respective arms are posi-
tioned symmetrically relative to the hinge 22, forming a
first composite surface 28 for engaging the tube 14 and
a second composite surface 30 for engaging the tube 16.

The arcuate portions of the arms 18 and 20 are con-
nected together by substantially flat surface portions 32
and 32', respectively, and by a plurality of horizontal
strengthening flanges 34. The flat portions 32 and 32’
extend between adjacent ends of the corresponding
arcuate portions, while the flanges 34 are perpendicular
to the flat portions. The flanges 34 and the substantially
flat portions 32 combine with the arcuate portions to
provide substantially rigid portions along the greater
part of each of the arms. Flexing of the clamp 12 is
substantially limited to the living hinge 22 and the outer
ends of the first arcuate portions 24 and 24’

The “living hinge™ 22 1s formed of a relatively thin
strap of organic polymeric material extending between
the second arcuate portion 26 and the second arcuate
portion 26'. In the preferred embodiment in which the
clamp 1s a single injection molded plastic part, the hinge
1s made of the same material as the remainder of the
clamp. The greater flexibility of the hinge results from
its configuration and relative thinness. When the clamp
12 15 formed of polypropylene or other suitable injec-
tion moldable material, it can be repeatedly flexed open
and closed relative to the hinge 22 without damaging
the hinge in any way. The hinge is thus *‘living” in the
sense that it is not detrimentally affected by such flexing
movement.

In the condition of F1G. 2, the first and second arms
are held about the tubes 14 and 16 by a central connect-
ing structure 36 and an outer connecting structure 38.
The central connecting structure 36 comprises an en-
larged projection 40 extending from the flat portion 32
for engagement with a tapered opening 42 of the flat
portion 32'. The projection 40 1s preferably pointed for
ease of reception within the tapered opening 42, and 1s
provided with an undercut portion or stem 44 engage-
able with the opening after the projection has been
passed therethrough. The opening 42 is then permitted
to recover inwardly toward the undercut portion 44,
preventing the projection from being easily withdrawn.
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Thus, the projection 40 snaps readily through the open-
ing 42 to connect the flat portions 32 and 32" when the
clamp device is positioned about the collecting tubes,
and is held in that position in the absence of a much
greater force in the opposite direction. It will be noted
that in the engaged condition of the connecting struc-
ture 36, the flat portions 32 and 32’ are held substantially
parallel to each other, as shown in FIG. 2. This forces
the second composite surface 30 and the hiving hinge 22
into a circular configuration about the tube 16, causing
the clamp 12 to uniformly grip the two tubes.

The outer connecting structure 38 is provided with a
pair of ears 46 and 48 which extend outwardly from the
free ends of the first arcuate portions 24 and 24'. The
connecting structure 38 includes a projection 30 of the
ear 46 which is received witiiin an opening 32 of the ear
48. The projection 50 is provided with a tapered end 54
for ease of insertion into the opening, and with an un-
dercut portion 56 for engaging the opening 1n the man-
ner of the undercut portion 44 discussed above. The
projection 50 and the opening 52 are preferably in the
form of a tongue and a slot, respectively, for engage-
ment as shown in FIG. 2. The connecting structure 38
acts in much the same way as the connecting structure
36 described above, in that the tapered end 54 of the
projection S0 is able to snap rather readily through the
opening 52 to connect or Join the two ears, but will not
disconnect unless a much greater force is applied in the
oppostte direction.

The connecting structures 36 and 38 permit the clamp
12 to be quickly and easily assembled about a pair of
specimen collecting tubes without the need for tools or
special training. The result is a force fit between the
arcuate surfaces and the corresponding tubes. The fric-
tion between the arcuate surfaces and the tubes 1s con-
trolled by a plurality of tube engaging ribs 38 on the
arcuate surfaces, as seen most clearly in FIG. 5. The
tubes are thus held indefinitely within the clamp against
the forces encountered in handling of the tubes, but
either or both of the tubes can be pulled axially from the
clamp for individual centrifuging or other processing.
Upon completion of processing, the tube can be rein-
serted into the clamp for continued correlation of the
samples.

As seen in FIG. 6, the apparatus 10 can be inserted
within a conventional tube rack 60 1n its assembled
condition. Each of the individual tubes engages one of
the tube openings 62 of the rack. The first tube 14 will
generally be somewhat longer than the second tube 16,
and will also engage a bottom 64 of the rack to hold the
apparatus in position. Although the rack depicted 1n
FIG. 6 1s a cross-wire rack, the principal illustrated
therein is applicable to a wide variety of conventional
tube racks.

In practice, a nurse or medical technician will typi-
cally close the clamp 12 by engaging the connecting
structures 36 and 38 before inserting the tubes therein.
In the preassembled condition, the composite surface 30
forms an oblong opening with the living hinge 22. This
occurs because the living hinge 1s the most fiexible part
of the clamp and therefore the most easily distorted
when the clamp 1s closed. The surface 30 and the hinge
22 are subsequently forced into a circular configuration
by insertion of the second tube 16. Since the arms 18 and
20 are joined by the projection 40 and are substantially
rigid adjacent thereto, they act as a “scissors” type of
arrangement to reduce the circumference of the first
composite surface 28 when the second tube 16 is in-



D
serted. The first composite surface is then prepared to
receive the first tube 14, after which the apparatus 10 1s
fully assembled to apply a uniform frictional force to
the tubes. Suitable identifying indicia (not shown) may
be applied to the apparatus 10 at this time, 1f desired. As
discussed above, the apparatus 10 may be discarded
after a single use.

In the field of cross-matching blood, the first tube 14
is typically an evacuated blood sampling tube of the
type available commercially from a number of sources
and the tube 16 is a smaller serum tube for retaining
blood serum from a drawn sample which has been cen-
trifuged. The sizes of the tubes depend primarily upon
the circumstances of their use and the clamp 12 must be
dimensioned to produce a force fit of the tubes therein.

Although the present invention has been described
primarily in relation to use in the cross-matching of
blood, it is anticipated that the apparatus will find appli-
cation in a variety of other fields wherein sets of fluids
must be correlated for future testing or inspection.

From the above, it can be seen that there has been
provided an improved disposable apparatus for releas-
ably holding a plurality of specimen collecting tubes
together.

What is claimed is:

1. A device for retaining at least two specimen col-
lecting tubes in a preselected spaced relationship, com-
prising an elongate structure having first and second
arm positions joined by a flexible hinge portion, each of
the arm portions defining a first arcuate surface engage-
able with a first specimen collecting tube and a second
arcuate surface engageable with a second specimen
collecting tube with the first and second arcuate por-
tions of the respective arms being positioned symmetri-
cally relative to said hinge portion, each of said arm
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portions further having a substantially flat surface por-
tion extending between the first and second arcuate
surfaces, said flat surface portion including means for
connecting the arms to each other so that the flat sur-
face portions between the arcuate surfaces are 1n a sub-
stantially parallel spaced apart relationship to confine
the tubes between the arm portions and second means
for connecting the arms to each other at substantially
the extremity of the arms remote from the hinge por-
tion.

2. The device recited in claim 1 wherein the arm
portions are formed integrally with the hinge portion.

3. The device recited in claim 2 wherein the elongate
structure is formed of injection molded organic poly-
meric material.

4. The device recited in claim 2 wherein the hinge
portion is a strap of the elastomeric material which 1s
substantially thinner than the arm portions.

5. The device recited in claim 1 wherein at least one
of said means for connecting comprises at least one
enlarged projection on one of the arm portions and a
restricted opening in the other arm portion, the projec-
tion being receivable within the restricted opening and
having an undercut portion engageable with the open-
ing when the projection is received therein.

6. The device recited in claim 5 wherein the enlarged
projection is tapered to facilitate reception within the
restricted opening.

7. The device recited in claim 5 wherein the first and
second arcuate surfaces have a plurality of ribs thereon
for frictionally retaining the tubes therebetween.

8. The device recited in claim 1 wheremn each arm
portion is substantially rigid in the area adjacent to the

flat surface portion thereof.
* % ok £ *
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